Evolutionary diversification of specification mechanisms within the O/P equivalence group of the leech genus Helobdella.
Developmental fates and cell lineage patterns are highly conserved in the teloblast lineages that give rise to the segmental ectoderm of clitellate annelids. But previous studies have shown that the pathways involved in specification of the ventrolateral O lineage and the dorsolateral P lineage differ to some degree in distantly related clitellate species such as the leeches Helobdella and Theromyzon, and the sludgeworm Tubifex. To examine this developmental variation at a lower taxonomic level, we have explored the specification pathways of the O and P lineages in the leech genus Helobdella. In leech, the O and P lineages arise from a developmental equivalence group of O/P teloblasts. In this study, we demonstrate that the cell-cell interactions involved in cell fate specification of the O/P equivalence group differ among three laboratory colonies of closely related species. In two populations, the Q lineage is necessary to specify the P fate in the dorsalmost O/P lineage, but in the third population the P fate can be specified by a redundant pathway involving the M lineage. We also observe interspecific variation in the role played by cell interactions within the O/P equivalence group, and in the apparent significance of extrinsic signals from the micromere cell lineages. Our data suggest that cell fate specification in the O/P equivalence group is a complex process that involves multiple cell-cell interactions, and that the developmental architecture of the O/P equivalence group has undergone evolutionary diversification in closely related species, despite maintaining a conserved morphology.